The neurobiology of learning and memory: elucidation of the mechanisms of cognitive dysfunction.
This paper reviews evidence which suggests that there is a series of events at the synaptic level, beginning with synaptic activation, responsible for the formation of memories. Synaptic use above routine levels activates NMDA receptors which allows calcium influx into the neuron. Calcium appears to trigger changes in synapse and synaptic terminal shape (via cytoskeletal activation), and an increase in synaptic size (via new protein synthesis). New synapses ultimately form either de novo or by splitting, and new dendritic spines and dendritic length is added. Several forms of cognitive dysfunction, such as Downs syndrome, aging and Alzheimer's disease, and exposure to the neurotoxins lead or aluminum appear to involve, at least in part, disruptions in this process. Evidence is reviewed to support the theory that memories may involve alterations in specific sets of synapses located at specific dendritic locations; this theory may explain some of the learning and memory deficits seen in conditions resulting in cognitive dysfunction.